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(57) ABSTRACT

A screen on which a transition to a self-diagnosis test mode 1s
reported 1s displayed by simultaneously pressing a plurality
of specific keys (AC, Shift, and Menu), and moreover, a
transition 1s made to a self-diagnosis test mode by mnputting
one of predetermined key signals (<177, “2”, “3”, and *“*’), and
a self-diagnosis test 1s executed. A test result 1s displayed 1n
the middle of the screen, and a specific mark composed of a
predetermined character string (such as ABCDE) 1s displayed
at a position and 1n a size which correspond to a key signal
input during a display of the reporting screen.
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INFORMATION PROCESSING APPARATUS,
SELF-DIAGNOSIS METHOD, AND PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s based upon and claims the benefit of

priority from prior Japanese Patent Application No. 2005-
2563515, filed Sep. 5, 2005, the entire contents of which are
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an information processing
apparatus having a self-diagnosis function, a self-diagnosis
method, and a program thereof.

2. Description of the Related Art

As an example of compact and portable information pro-
cessing apparatuses, a scientific electronic calculator (elec-
tronic desktop calculator) has been developed, in which,
when various mathematical formulas are input, an operation
1s carried out on the basis of the input mathematical formulas,
and an operation result 1s displayed. The scientific electronic
calculator has various types of built-in complex semiconduc-
tor circuits 1n order to carry out complicated operations. Fur-
ther, generally, the scientific electronic calculator has a dis-
play device on which mput numeric values, arithmetic
expressions, operation results, and the like are displayed.

On the other hand, an apparatus for testing whether or not
a semiconductor circuit functions correctly has been known
(for example, Japanese Patent Application KOKAI Publica-
tion No. 6-342040). By providing this apparatus to a scientific
clectronic calculator, for example, a function of testing
whether a semiconductor circuit incorporated in the elec-
tronic calculator 1s normal or abnormal (hereimaftter, called a
self-diagnosis function) can be installed therein.

Here, 1n a process of manufacturing a scientific electronic
calculator or the like, a tester generally carries out a final
ispection of a product. For example, a method has been used
in which a self-diagnosis test program stored 1n an electronic
calculator 1s executed, and 1t 1s determined whether 1s good or
bad of each single of products by viewing the test results.

Here, many screens on which a result of a self-diagnosis
test 1s displayed are monotone display screens. It 1s necessary
for a tester who checks a great number of products 1n a factory
or the like to carry out mspections with a constant sense of
tension 1n order to not miss monotone screens on which the
results have been displayed, which forces the tester to bear the
great burden.

As described above, 1n the conventional selif-diagnosis test
function, there 1s a disadvantage that the visibility of indicat-
ing a test result 1s low.

BRIEF SUMMARY OF THE INVENTION

An object of the embodiment of the present invention 1s to
provide an information processing apparatus having a seli-
diagnosis test function with a high visibility of indicating a
test result, a self-diagnosis method, and a program thereof.

According to an embodiment of the present invention, a
seli-diagnosis method 1n an information processing appara-
tus having a seli-diagnosis test function, the method com-
Prises:

a test mode setting step of setting an operation mode to a
test mode 1n response to one of first input key signals;
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a test executing step of executing a self-diagnosis testin the
test mode set by the test mode setting step; and

a result display step of displaying a result of the seli-
diagnosis test executed by the test executing step at a prede-
termined position on a display screen, and of displaying a
specific mark 1n a mode corresponding to the one of the first
input key signals.

According to another embodiment of the present invention,
a computer program product configured to store program
instructions for execution on a computer system of an infor-
mation processing apparatus having a self-diagnosis test
function enables the computer system to perform:

setting an operation mode to a test mode 1n response to any
first input key signal;

executing a self-diagnosis test in the test mode;

displaying a result of the self-diagnosis test at a predeter-
mined position on a display screen; and

displaying a specific mark in a mode corresponding to the
any {irst input key signal.

According to another embodiment of the present invention,
an information processing apparatus having a self-diagnosis
test function, the mformation processing apparatus com-
Prises:

test mode setting means for setting an operation mode to a
test mode 1n response to one of first input key signals;

test executing means for executing a self-diagnosis test 1n
the test mode set by the test mode setting means; and

result display means for displaying a result of the seli-
diagnosis test executed by the test executing means at a pre-
determined position on a display screen, and for displaying a
specific mark 1n a mode corresponding to the one of the first
input key signals.

Additional objects and advantages of the present invention
will be set forth 1n the description which follows, and 1n part
will be obvious from the description, or may be learned by
practice of the present invention.

The objects and advantages of the present invention may be
realized and obtained by means of the instrumentalities and
combinations particularly pointed out hereinafter.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

The accompanying drawings, which are mcorporated 1n
and constitute a part of the specification, 1llustrate embodi-
ments of the present invention and, together with the general
description given above and the detailed description of the
embodiments given below, serve to explain the principles of
the present invention 1n which:

FIG. 1 1s a block diagram showing a configuration of a
scientific electronic calculator according to an embodiment
ol a portable information processing apparatus of the present
imnvention;

FIG. 2A 1s a diagram showing a configuration of a data
structure to be stored 1n a ROM of FIG. 1;

FIG. 2B 1s a diagram showing a configuration of a data
structure to be stored in a RAM of FIG. 1;

FIG. 3 1s a flowchart showing a self-diagnosis test mode
processing of the scientific electronic calculator;

FIG. 4 1s a flowchart showing the self-diagnosis test mode
processing which follows FIG. 3;

FIG. 5 1s a flowchart showing mark display processing in
the self-diagnosis test mode processing;

FIG. 6 1s a flowchart showing LCD test processing in the
seli-diagnosis test mode processing;

FIG. 7 1s a flowchart showing ROM test processing in the
self-diagnosis test mode processing;
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FIG. 8 1s a flowchart showing RAM test processing in the
self-diagnosis test mode processing;

FI1G. 9 1s a flowchart showing communication test process-
ing in the self-diagnosis test mode processing;

FIG. 10 1s a flowchart showing commumnication display
processing 1n the communication test processing;

FIG. 11 1s a flowchart showing reset processing in the
seli-diagnosis test mode processing;

FIG. 12 1s a diagram showing a screen transition of a
display unit at the time of the LCD test;

FIG. 13 1s a diagram showing a screen transition of the
display unit at the time of the ROM test; and

FIG. 14 1s a diagram showing a screen transition of the
display unit at the time of the communication test.

DETAILED DESCRIPTION OF THE INVENTION

An embodiment of an information processing apparatus
and a self-diagnosis method according to the present mven-
tion will now be described with reference to the accompany-
ing drawings.

FIG. 1 1s a block diagram showing a configuration of a
scientific electronic calculator serving as a portable informa-
tion processing apparatus according to a first embodiment of
the present mnvention. The scientific electronic calculator has,
in addition to a usual operation mode, a seli-diagnosis test
mode for testing whether or not various functions work cor-
rectly.

A CPU14,aROM 16, a RAM 18, a key input umt 20, and
a display unit 22 are connected to a system bus 12. The key
input unit 20 1s an mput device having a key group, such as
numeric keys and an arithmetic key, which are necessary for
inputting mathematical formulas, selecting functions, and the
like, and outputs a key signal to the CPU 14 upon depression
of a key. Input means such as an mput of a mathematical
formula, 1nstructions to select a function or to carry out an
operation are realized by a key input by the key input unit 20.
The key mput unit 20 1s composed of an AC key 20q for
turning a power source on, a ten key 205 including “0” to <97,
“o” and “="Kkeys, an arithmetic key 20¢ for functional opera-

tions, a shift key 204, a menu key 20e, and an EXIT key 20/.

The ten key 206 comprises keys for mputting numeric
values to the scientific electronic calculator, and the arith-
metic key 20c¢ 1s a key for mputting operators in cases of
carrying out arithmetical operations and functional opera-
tions.

Functional operations can be input by not only an iput of
the arithmetic key 20¢ (single or a combination with the shift
key 20d), but also a designation from a menu screen. As a
consequence, a great variety of functional operations are
made possible.

The menu key 20e 15 a key for accessing to a menu for
executing respective calculating functions in the scientific
clectronic calculator, and the shift key 204 1s a key for used 1in
combination with other keys to be pressed down. For
example, when the AC key 20a 1s pressed down, the power
source of the scientific electronic calculator 1s made to be 1n
an on-state, and the power source of the scientific electronic

calculator 1s made to be 1n an off-state by pushing down the
shift key 204 and the AC key 204 in combination.

The display umit 22 1s a device at which various data,
mathematical formulas, operation results, and the like which
are necessary for using the scientific electronic calculator,
such as mathematical formulas and characters corresponding
to various keys being pressed down, are displayed, and
includes a dot-matrix system liquid crystal display (LCD).
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4

However, the display unit 22 may be a segment system liquid
crystal display device or the like.

The ROM 16 includes, as shown 1n FIG. 2A, a control
program, a calculation program, a test mode program, and test
mode ROM data. The test mode program 1s a test program
executed 1n a test mode. The test mode ROM data 1s for
storing a variety of data used at the time of a self-diagnosis
test, and 1s composed of specific mark data, mark si1ze/posi-
tion data, check data, check sum, and the like. The specific
mark 1s to be displayed along with a diagnosed result 1n order
to improve the visibility of test results after a self-diagnosis
test 1s completed, and in this embodiment, for example,
ABCDE 1s registered as a specific mark. The mark size/
position data s to designate a size and a display position of the
specific mark, and three types of combinations are preset. The
types are designated by a key input for designating a transi-
tion to the self-diagnosis test mode (here, any one of <17, <27,
and “3”"). The check data 1s data for calculating a check sum
for a test of the ROM (check sum test). The check sum is a
correct check sum for checking a check sum test.

The display position shows a position on the display unit 22
at which a specific mark 1s displayed. Practically, a position 1s
specified by utilizing coordinates on the display unit (for
example, on the fifth dot 1n a transverse direction, and on the
third dot 1n a longitudinal direction). However, 1n the present
embodiment, a position 1s expressed as a relative position
such as the upper left, the lower right, the top center, or the
like 1n the display unit 1n order to simplity the description.

The size expresses a size of the specific mark, and here,
relatively expresses what multiple times of a standard size in
cases where the scientific electronic calculator displays
numeric values and mathematical formulas. Note that, in
addition thereto, the method of specilying a size, for example,
may be a method of specitying a point of a character.

The RAM 18 1s a memory into which various programs
executed by the CPU 14, data relating to the executions of
these programs, and the like are temporarily stored, and
which 1s programmable at any time. The RAM 18 includes a
system area and a user area as shown 1n FIG. 2B, and the
system area stores test mode RAM data and other data. The
test mode RAM data includes a test transition key, and a test
item flag 1 to a test 1item flag 5. The test transition key 1s to
store a key for instructing to make a transition to a seli-
diagnosis mode (a key for specitying the above-described
mark size/position). The test item tlags 1 to 5 show test results
in the respective items, and “0” are set therein as initial values.
After a test 1s completed, “1” 1s set in an 1tem when the result
1s normal (OK), and “2” 1s set 1n an 1tem when the result 1s
abnormal (NG).

FIGS. 3 and 4 are flowcharts of a self-diagnosis test mode
processing. In the present embodiment, not only a normal
mode, but also a self-diagnosis test mode 1s provided. The
normal mode 1s started when the power source 1s turned on by
the AC key 20a. The self-diagnosis test mode 1s started by
simultaneously pressing at least three keys including the AC
key 20a during the time the power source 1s off, 1.e., the AC
key 20a, the shiit key 204, and the menu key 20e 1n this
embodiment. Note that the self-diagnosis test mode 1s used
before shipment 1n a factory, and has no relation to general
users. Therefore, keys for starting the seli-diagnosis test
mode are not informed to users.

It 1s determined in step S12 whether or not the power
source 1s turned off. Note that a key scan 1s carried out even
during the time the power source 1s oif. In a case where the
power source 1s oif, 1t 1s determined 1n step S14 whether or not
the three specific keys: the AC key 20aq, the shift key 204, and

the menu key 20e are simultaneously pressed. When 1t 1s not
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determined that the three specific keys are simultaneously
pressed, the process returns to step S12. When the power
source 1s turned on, the processing 1in a normal mode 1s carried
out.

When 1t 1s determined 1n step S14 that the three specific
keys are simultaneously pressed, a screen on which a transi-
tion to the self-diagnosis test mode 1s reported 1s displayed in
step S16. This 1s for a general user who has simultaneously
pressed the AC key 20q, the shift key 204, and the menu key
20e 1n error during the time the power source 1s off, “A
seli-diagnosis test mode 1s for used 1n a factory. Please press
the EXIT key (return to a normal mode)” 1s displayed. There-
after, 1t 1s determined in step S18 whether or not the EXIT key
207has been pressed, and when 1t 1s determined that the EXIT
key 20/ has been pressed, the processing 1n the normal mode
1s carried out.

In a factory, 1t 1s necessary to make a transition to the
seli-diagnosis test mode actually, and 1t 1s necessary to press
a predetermined test transition key other than the EXIT key
207 during a display of the self-diagnosis test mode transition
reporting screen. As described above, the test transition keys
serve as a function of designating forms (a size, a position) of
a display of the specific mark, and “17, *“27, “3”, and “*” are
determined 1n advance as the transition keys. Note that the
transition key “*” 1s pressed in a case where, although a
transition 1s made to the self-diagnosis test mode, an attempt
1s made to omit a display of the specific mark after a seli-
diagnosis test 1s completed. It 1s determined 1n step S20
whether or not any one of these test transition keys has been
pressed. When any of these test transition keys has not been
pressed, the processing 1n the normal mode 1s carried out.

When any one of these test transition keys has been
pressed, the processing in the seli-diagnosis test mode 1s
actually started. A signal of the test transition key 1s stored 1n
the test transition key memory of the RAM 18 1n step S22. The
test item flags 1 to 5 of the RAM 18 are reset (07 are set) in
step S24. A list of the testitems 1s displayed 1n step S26. There
are five test items: an LCD test, a ROM test, a RAM test, a
communication test, and reset, and numerals 1 to 5 are allo-
cated to the respective items, so that the test items can be
selected by mputting the numerals.

It 1s determined in step S28 whether or not a key for
selecting a test item has been pressed. Step S28 1s repeated
until a key input 1s detected, and when a key input 1s detected,
the key 1s 1dentified 1n step S30. When the “1” key has been
pressed, an LCD test1s executed in step S32; when the “2” key
has been pressed, a ROM test 1s executed 1n step S34; when
the “3” key has been pressed, a RAM test 1s executed in step
S36; when the “4” key has been pressed, a communication
test 1s executed 1n step S38; and when the “35” key has been
pressed, reset processing 1s executed 1n step S40. The details
of the respective tests (reset processing 1s mcluded n the
tests) will be described later.

It 1s determined 1n step S42 whether or not all the tests have
been executed. Because the 1mitial values 1n the test item tlags
1 to 5 are “07, 1t can be determined that all the tests have been
executed 11 all the test item flags 1 to 5 are values other than
“0”. When even one of the test item flags 1s “0”, the process
returns to step S26, and a selection of a test item 1s repeated.
It1s determine 1n step S44 whether or not all the testresults are
normal. As will be described later, because values corre-
sponding to the test results are set as the test item flags when
the tests are completed, the test results can be determined
according to the values of the flags.

When all the test results are normal, “All tests are OK™ 1s
displayed 1n the middle of the screen 1n step S46. When even
one test result 1s abnormal, “Tests are NG™ 1s displayed in the

10

15

20

25

30

35

40

45

50

55

60

65

6

middle of the screen 1n step S48. Thereatter, the specific mark
as well 1s displayed 1n step S50. The details thereot will be
described later.

It 1s determined 1n step S52 whether or not any key 1s
operated. When a key input 1s detected, a transition 1s made to
the processing in the normal mode.

FIG. 5 1s a detailed flowchart of mark display processing
which 1s executed in step S50 of FIG. 4. In step S62, it 1s
determined whether or not the test transition key 1s “*” with
reference to the test transition key memory of the RAM 18.

When the test transition key 1s “*”, the process 1s terminated
without mark display processing being executed.

22

When the test transition key i1s not “¢”, mark size data
corresponding to the test transition keys “17, “2”, and “3” are
read from the test mode ROM data area of the ROM 16 1n step
S64, and the specific mark 1s enlarged 1n step S66 so as to
correspond to the size data. For example, when the test tran-
sition key 1s “17, there 1s no enlargement processing; when the
test transition key 1s “27, the specific mark 1s enlarged three-
told; and when the test transition key 1s “3”, the specific mark
1s enlarged double.

In step S68, mark position data corresponding to the test
transition keys “17, “2”, and “3” are read from the test mode
ROM data area of the ROM 16, and 1n step S70, the specific
mark after enlargement processing 1s displayed at the display
position. For example, when the test transition key 1s “17, the
specific mark without being enlarged 1s displayed 1in the upper
left; when the test transition key 1s *“2”, the specific mark with
being enlarged threefold 1s displayed 1n the top center; and
when the test transition key 1s “3”, the specific mark with
being enlarged double 1s displayed 1n the lower right.

FIG. 6 1s a detailed flowchart of the LCD test processing,
which 1s executed 1n step S32 of FIG. 4. All the pixels of the
LCD are lighted 1n step S74. An LCD test 1s to determine
whether or not the LCD 1s correctly lighted with eyes of a test
person. When the LCD 1s correctly lighted, the *“=" key 1s
pressed, and when the LCD 1s incorrectly lighted, a key other
than the “=" key 1s pressed. It 1s determined in step S76
whether or not the “=""key has been pressed. When akey other
than the “=" key has been pressed, “2” 1s set to the test item
flag 1 1n step S94, and “LCD test 1s NG 1s displayed in the

middle of the screen 1n step S96.

When 1t 1s determined 1n step S76 that the “="key has been
pressed, all the pixels of the LCD are turned off in step S78.
It 1s determined 1n step S80 whether or not the “=" key has
been pressed. When a key other than the “=" key has been
pressed, “2” 1s set to the test item tlag 1 1n step S94, and “LCD
test1s NG 1s displayed in the middle of the screen 1n step S96.

When 1t 1s determined 1n step S80 that the “="key has been
pressed, the pixels of the LCD are alternately lighted so as to
be staggered 1n step S82. It 1s determined 1n step S84 whether
or not the “=""key has been pressed. When a key other than the
“=" key has been pressed, “2” 1s set to the test item flag 1 1n
step S94, and “LCD test 1s NG™ 15 displayed 1n the middle of

the screen 1n step S96.

When 1t 1s determined that the “=" key has been pressed 1n
step S84, only peripheral pixels are lighted 1n a frame form 1n
step S86. The peripheral pixels 1n a predetermined width (for
example, of three dots) from the edge among the display dots
of the display unit 22 are lighted, and the remaining part
(central part) 1s not lighted. It 1s determined in step S88
whether or not the “="key has been pressed. When a key other
than the *“=" key has been pressed, “2” is set to the test item
flag 1 1n step S94, and “LCD test 1s NG 1s displayed in the

middle of the screen in step S96.
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When 1t 1s determined 1n step S88 that the “="key has been
pressed, “17 1s set to the test item flag 1 1n step S90, and “LCD
test1s OK” 1s displayed in the middle of the screen in step S92.

The mark display processing as shown in FIG. § 1s
executed 1n step S98. When a transition 1s made to the seli-
diagnosis mode on the basis of a key input of any one of “1”,
“2”, and “3”, “ABCDE” serving as the specific mark 1s dis-
played at a position corresponding to the input key, and 1n a
s1ze corresponding to the input key. The display position of a
test result 1s fixed to the middle of the screen. However, the
display position of the specific mark 1s made variable accord-
ing to a transition key.

It 1s determined 1n step S100 whether or not any key 1s
operated. When a key iput 1s detected, the LCD test 1s ter-
minated.

FI1G. 7 1s a detailed tlowchart of the ROM test processing,
which 1s executed 1n step S34 of FIG. 4. In step S102, the
check data 1s read from the test mode ROM data area of the
ROM 16, and check sum 1s calculated. In step S104, a result
of the calculation and the check sum stored in the test mode

ROM data area of the ROM 16 are compared.

When the both are the same, “1” 1s set to the test item flag
2 1n step S106, and “ROM test 1s OK” 1s displayed in the
middle of the screen 1n step S108. When the both are not the
same, <27 1s set to the test item flag 2 1n step S110, and “ROM

test 1s NG” 15 displayed 1n the middle of the screen in step
S112.

The mark display processing as shown in FIG. § 1s
executed 1n step S114. When a transition 1s made to the
seli-diagnosis mode on the basis of a key input of any one of
“17, %27, and “3”, “ABCDE” serving as the specific mark 1s
displayed at a position corresponding to the mput key, and 1n
a size corresponding to the mnput key. The display position of
a test result 1s fixed to the middle of the screen. However, the
display position of the specific mark 1s made variable accord-
ing to a transition key.

It 1s determined 1n step S116 whether or not any key 1s
operated. When a key input 1s detected, the ROM test 1s
terminated.

FIG. 8 1s a detailed tflowchart of the RAM test processing,
which 1s executed in step S36 of FIG. 4. In step S120, a
read/write check of the RAM 18 is carried out. In step S122,
it 1s determined whether or not a result of the read/write check
1s normal.

When a result of the check 1s normal, “1” 1s set to the test
item tlag 3 1 step S124, and “RAM test 1s OK” 1s displayed
in the middle of the screen 1n step S126. When a result of the
check 1s not normal, “2” 1s set to the test item tlag 3 in step

S128, and “RAM test1s NG 1s displayed 1n the middle of the
screen 1n step S130.

The mark display processing as shown in FIG. § 1s
executed 1n step S132. When a transition 1s made to the
seli-diagnosis mode on the basis of a key input of any one of
“17, %27, and “3”, “ABCDE” serving as the specific mark 1s
displayed at a position corresponding to the mput key, and 1n
a size corresponding to the mput key. Although the display
position of a test result 1s fixed to the middle of the screen, the
display position of the specific mark 1s made variable accord-
ing to a transition key.

In step S134, it 1s determined whether or not any key 1s
operated. When a key mput 1s detected, the RAM test 1s
terminated.

FIG. 9 1s a detailed flowchart of the communication test
processing which 1s executed 1n step S38 of FIG. 4. A check
of data transmission 1s started in step S138. The communica-
tion display processing (whose details will be described later)
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1s executed 1n step S140. A check of data reception 1s started
in step S142. The communication display processing 1is
executed 1n step S144.

In step S146, it 1s determined whether or not the results of
the checks of transmission/reception are normal.

When the results of the checks are normal, “1” 1s set to the
testitem tlag 4 1n step S148, and “Communication test 1s OK”
1s displayed 1n the middle of the screen 1n step S150. When at
least one of the check results 1s not normal, “2” 1s set to the test
item flag 4 1n step S152, and “Communication test 1s NG 1s
displayed in the middle of the screen 1n step S154.

The mark display processing as shown m FIG. 5 1s
executed 1n step S156. When a transition 1s made to the
self-diagnosis mode on the basis of a key input of any one of
“17, 27, and “3”, “ABCDE” serving as the specific mark 1s
displayed at a position corresponding to the input key, and 1n
a size corresponding to the mnput key. Although the display
position of a test result 1s fixed to the middle of the screen, the
display position of the specific mark 1s made variable accord-
ing to a transition key.

In step S158, it 1s determined whether or not any key 1s
operated. When a key mput 1s detected, the communication
test 1s terminated.

FIG. 10 1s a flowchart showing the details of the commu-
nication (transmission) display processing which is executed
in step S140 of FIG. 9. Because the communication (recep-
tion) display processing executed 1n step S144 1s the same as
the processing of FIG. 10 except for the point that the trans-
mission thereol 1s changed to the reception, description
thereof will be omaitted.

In step S162, it 1s determined whether or not communica-
tion 1s carried out. In the present embodiment, communica-
tion 1s carried out by connecting between the scientific elec-
tronic calculators by a code. For this reason, in step S162, 1t 1s
determined on the basis of whether or not the scientific elec-
tronic calculator 1s connected to another scientific electronic
calculator. When 1t 1s determined that communication 1s car-
ried out, a predetermined communication time 1s divided by 5
which 1s a number of characters of the specific mark 1n step
S164. This 1s for determining a communication/display time
of 1 character because the specific mark 1s scroll-displayed
while being transmitted one character by one character.

In step S166, the fact that the first character “A” 1s being
transmitted 1s displayed for only V5 of the communication
time. It 1s determined 1n step S168 whether or not the EXIT
key 20/'has been pressed. When the EXIT key 20f1s pressed,
the transmission 1s terminated 1n step S184, and the transmis-
s1on display processing 1s terminated.

When the EXIT key 20/ has not been pressed, the fact that
the second character “B” 1s being transmitted 1s displayed for
only 5 of the communication time in step S170. In step S172,
it 1s determined whether or not the EXIT key 20f has been
pressed. When the EXIT key 20/ 1s pressed, the transmission
1s terminated 1n step S184, and the transmission display pro-
cessing 1s terminated.

When the EXIT key 20/ has not been pressed, the fact that
the third character “C” 1s being transmitted 1s displayed for
only 45 of the communication time in step S174. In step S176,
it 1s determined whether or not the EXIT key 20/ has been
pressed. When the EXIT key 20/ 1s pressed, the transmission
1s terminated 1n step S184, and the transmission display pro-
cessing 1s terminated.

When the EXIT key 20/ has not been pressed, the fact that

the fourth character “D” 1s being transmuitted 1s displayed for
only %5 of the communication time 1n step S178. In step S180,
it 1s determined whether or not the EXIT key 20f has been
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pressed. When the EXIT key 20/ 1s pressed, the transmission
1s terminated 1n step S184, and the transmission display pro-
cessing 1s terminated.

When the EXIT key 20/ has not been pressed, the fact that
the last character “E” 1s being transmitted 1s displayed for
only %5 of the communication time 1n step S182.

Thereafter, the transmission 1s terminated 1n step S184, and
the transmission display processing as well 1s terminated.

FIG. 11 1s a detailed flowchart of the reset processing
which 1s executed in step S40 of F1G. 4. In step S186, the data
in the user area of the RAM 18 1s reset.

In step S188, it 1s determined whether or not a reset has
been correctly carried out.

When the reset has been correctly carried out, *“1” 1s set to
the test item flag 5 1n step S190, and “Reset 1s OK™ 1s dis-
played in the middle of the screen in step S192. When the
reset has not been correctly carried out, “2” 1s set to the test
item tlag S 1n step S194, and “Reset 1s NG 1s displayed 1n the
middle of the screen in step S196.

The mark display processing as shown in FIG. § 1s
executed 1n step S198. When a transition 1s made to the
seli-diagnosis mode on the basis of a key input of any one of
“17, %27, and “3”, “ABCDE” serving as the specific mark 1s
displayed at a position corresponding to the mput key, and 1n
a size corresponding to the mput key. Although the display
position of the result 1s fixed to the middle of the screen, the
display position of the specific mark 1s made variable accord-
ing to a transition key.

In step S200, 1t 1s determined whether or not any key 1s
operated. When a key input 1s detected, the reset processing 1s
terminated.

The entire operations based on the operations of the respec-
tive tlowcharts will be described with reference to the state

transition of the screen.
FI1G. 12 shows the operations of the LCD test. When 1t 1s

determined 1n step S14 of FIG. 3 that the AC key 20a, the shait
key 20d, and the menu key 20e are simultancously pressed,
guidance that s “Self-diagnosis test mode (for use in a factory
test). Please press the EXIT key” 1s displayed. When the
EXIT key 20f 1s pressed 1n step S14 as the guidance 1s, the
processing 1 a normal mode 1s carried out, and when a
predetermined test transition key 1s pressed, a transition 1s
made to a test mode.

Here, suppose that a transition to a test mode 1s mstructed
by the “1” key (size: 1, display position: the upper left). A list
of the test items 1s displayed 1n step S26. Here, the “1” key 1s
pressed, and the LCD test 1s started.

All the pixels of the LCD are lighted 1n step S74 1n FIG. 6.
As a result of visual check by a test person, when the LCD 1s
determined normal, the “="key 1s pressed, and all the pixels
of the LCD are turned off. When the LCD i1s determined
normal, the “=" key 1s pressed, and the pixels of the LCD are
alternately lighted so as to be staggered 1n step S82. When the
LCD 1s determined normal, the “=" key 1s pressed, and only
the peripheral pixels are lighted 1n a frame form in step S86.
When the LCD 1s determined normal, the “=" key 1s pressed,
and “LCD test 1s OK” 1s displayed 1n the middle of the screen
in step S92, and the specific mark “ABCDE” 1s displayed 1n
the same size in the upper left portion of the screen 1n step
S98. When the LCD 1s determined abnormal and a key other
than the “="key 1s pressed 1n each determination, “LCD test
1s NG” 1s displayed in the middle of the screen in step S92,
and the specific mark “ABCDE” 1s displayed 1n the same size

in the upper leit portion of the screen 1n step S98.
FI1G. 13 shows the operations of the ROM test. When 1t 1s
determined 1n step S14 of FIG. 3 that the AC key 20a, the shait

key 20d, and the menu key 20e are simultaneously pressed,
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guidance that is “Self-diagnosis test mode (for use 1n a factory
test). Please press the EXIT key” 1s displayed 1n step S16.
When the EXIT key 20/ 1s pressed as the guidance 1s, the
processing 1 a normal mode 1s carried out, and when a
predetermined test transition key 1s pressed, a transition 1s
made to a test mode.

Here, suppose that a transition to a test mode 1s 1nstructed
by the “2” key (size: 3, display position: the top center). In
step S26, a list of the test 1items 1s displayed. Here, the “2” key
1s pressed, and the ROM test 1s started.

The test program checks a result ol the ROM test. When the
check sum 1s correct, “ROM test 1s OK” 1s displayed 1n the
middle of the screen in step S108, and the specific mark
“ABCDE” which 1s enlarged threefold 1s displayed 1n the top
center of the screen in step S114. When the check sum 1s
determined abnormal, “ROM test 1s NG 1s displayed 1n the
middle of the screen 1n step S112, and the specific mark
“ABCDE” enlarged threefold 1s displayed in the top center of
the screen 1n step S114.

Because the transitions of the screens of the RAM test and

the reset are the same as those of the ROM test, descriptions
thereof will be omitted.

FIG. 14 shows the operations of the communication test.
Suppose that a transition to a test mode 1s instructed by the *“3”
key (size: 2, display position: the lower right) on the seli-
diagnosis test mode transition reporting screen. A list of the
test items 1s displayed in step S26. Here, the “4” key 1s
pressed, and a communication test 1s started.

In step S166 of F1G. 10, only 15 of the communication time
1s displayed as a time during a transmission of “A”. Herein-
after, 1n the same way, the facts that “B”, “C”, “D”, and “E”
are being transmitted are displayed in steps S170, S174,
S178, and S182, respectively. In step S184, the fact that the

transmission has been completed 1s displayed.

Thereatter, a check of transmission/reception 1n FIG. 9 1s
carried out. When the result 1s normal, “Communication test
1s OK” 1s displayed in the middle of the screen 1n step S150,
and the specific mark “ABCDE” enlarged double 1s displayed
in the lower right portion of the screen 1n step S156. When the
result 1s determined abnormal, “Communication test 1s NG™
1s displayed in the middle of the screen in step S154, and the
specific mark “ABCDE” enlarged double 1s displayed 1n the
lower right portion of the screen in step S156.

As described above, according to the first embodiment, an
information processing apparatus having a self-diagnosis test
function with high visibility of display of a result of a seli-
diagnosis test, a selt-diagnosis method, and a program can be
provided 1n such a manner that a result of a seli-diagnosis test
1s displayed at a predetermined position on a display screen,
and that a specific mark 1s displayed in a mode corresponding
to any one first mput key signal among first key signals for
setting an operation mode to a test mode.

The operation mode 1s set to a test mode 1n accordance with
a lirst key signal, a self-diagnosis test 1s executed, the test
result 1s displayed at a predetermined position, and a specific
mark 1s displayed 1n a mode corresponding to the first key
signal.

Consequently, the result of the seli-diagnosis test 1s dis-
played along with a predetermined mark, and therefore, the
visibility of the test result 1s improved.

With respect to test mode setting, a test mode transition
reporting screen 1s displayed based on at least two key signals,
a transition 1s made to a test mode 1s 1n accordance with a first
key signal input during the time of displaying the test mode
transition reporting screen, and a test item selection screen 1s
displayed. With respect to an execution of a test, a seli-
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diagnosis test of an item corresponding to a second key signal
input during the time of displaying the test item selection
screen 15 executed.

Accordingly, a plurality of selif-diagnosis tests can be
selectively executed.

Test mode transition reporting screen displaying means
displays a message for urging a user to input a third key signal
other than the first key signal. When the third key signal 1s
input, a normal mode 1s set.

As a consequence, when a start of a self-diagnosis test
mode 1s 1instructed 1n error, the instruction can be cancelled.

The specific mark 1s displayed at a position and 1n a size
which correspond to the first key signal.

Because a size and a position of the specific mark to be
displayed can be selected, the visibility of test results can be
changed depending on the situation.

A memory i which data denoting a size and a display
position corresponding to the first key signal 1s further pro-
vided, and the specific mark 1s displayed 1n a si1ze correspond-
ing to the first key signal at a position corresponding to the
first key signal with respect to the memory.

Because a size and a display position of the specific mark to
be displayed can be selected, the visibility of test results can
be changed depending on the situation.

The operation mode can be set to a test mode 1n accordance
with a fourth key signal for making the specific mark be not
displayed.

Therelore, a display of only testresults can be selected, and
the convenience can be improved.

A test for a communication function as well 1s included 1n
the test items, and the specific mark 1s displayed also during
a communication test. The specific mark 1s composed of a
plurality of characters, and the plurality of characters are
scroll-displayed one character by one character.

Because the specific mark 1s displayed 1n a mode according,
to the progress of the test also during the test, an execution of
the self-diagnosis test can be confirmed.

When there are a plurality of test items, it 1s displayed
whether or not the test results of all the items are normal.

Consequently, the result of a self-diagnosis test can be
confirmed at one view.

While the description above refers to the particular
embodiment of the present imnvention, 1t will be understood
that many modifications may be made without departing from
the spirit thereof. The accompanying claims are intended to
cover such modifications as would fall within the true scope
and spirit of the present invention. The presently disclosed
embodiments are therefore to be considered 1n all respects as
illustrative and not restrictive, the scope of the invention
being indicated by the appended claims, rather than the fore-
going description, and all changes that come within the mean-
ing and range of equivalency of the claims are therefore
intended to be embraced therein. For example, 1t has been
described that the self-diagnosis test mode 1s started during
the time the power source 1s oif by simultaneously pressing,
the AC key 20q and at least two specific keys; the shift key 20d
and the menu key 20e 1n the embodiment during the time the
power source 1s off. However, the self-diagnosis test mode
may be started by simultaneously pressing at least two spe-
cific keys; the shift key 204 and the menu key 20e during the
time the power source 1s on, and may be started by, not
simultaneously pressing, but pressing the specific keys 1n
order. Further, in only a communication test, the specific mark
1s displayed during the test. However, the specific mark may
be displayed during the tests in other tests as well. Moreover,
the specific mark 1s described as a predetermined mark by
using a plurality of characters. However, the specific mark
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may be a logo 1n the motif of characters, or a predetermined
character picture, and additionally, may be displayed as not
only a still image but also an animation.

The above description has been made by using the scien-
tific electronic calculator serving as an information process-
ing apparatus as an example. However, the information pro-
cessing apparatus 1s not limited to a scientific electronic
calculator, and may be applied to, for example, an electronic
calculator which mainly handles arithmetic operations, and a
financial calculation electronic calculator having a built-in
financial calculation function. Moreover, the present imnven-
tion 1s not limited to an electronic calculator, and may be
applied to electronics devices in general, such as a portable
telephone handset, a personal computer, an electronic clock,
and a personal digital assistance. Specifically, the present
invention can be applied any of electronics devices which can
execute various data/programs of the ROM 16 shown in FIG.
2.

In addition, the present invention can be implemented as a
computer-readable recording medium having stored therein a
program for causing a computer to execute predetermined
means, or for causing a computer to function as predeter-
mined means, or for causing a computer to achieve a prede-
termined function.

What 1s claimed 1s:

1. A self-diagnosis method for an information processing
apparatus having a self-diagnosis test function, the method
comprising:

setting an operation mode to a test mode 1n response to one

of first input key signals;

executing a seli-diagnosis test in the set test mode; and

displaying a result of the executed self-diagnosis test at a

predetermined position on a display screen, and display-
ing a specific mark at a position and 1n a size which
corresponds to said one of the first input key signals.

2. The method according to claim 1, wherein:

the setting of the test mode comprises displaying a test

selection screen on the display screen when the test
mode 1s set in response to the one of the first key signals
in a state 1n which a test mode transition reporting screen
1s displayed on the display screen 1n response to at least
two mput key signals, and

the executing of the seli-diagnosis test comprises execut-

ing a self-diagnosis test of an 1tem corresponding to one
of second mput key signals which 1s input while the test
selection screen 1s displayed.

3. The method according to claim 2, wherein the test selec-
tion screen comprises a message urging a user to input a third
key signal other than the first key signals, and wherein when
the third key signal 1s input, a normal mode for carrying out
calculation functions 1s set.

4. The method according to claim 2, wherein the displaying
of the result of the executed seli-diagnosis test comprises,
when all self-diagnosis tests are executed, displaying whether
or not all results are normal at the predetermined position on
the display screen, and displaying the specific mark in a mode
corresponding to said one of the first input key signals.

5. The method according to claim 1, wherein the setting of
the test mode comprises setting the operation mode to the test
mode 1n response to a fourth key signal for causing the spe-
cific mark not to be displayed.

6. The method according to claim 1, wherein the executing
of the self-diagnosis test comprises:

carrying out a communication test for a communication

function; and

displaying the specific mark on the display screen during

the communication test.
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7. The method according to claim 6, wherein the displaying,
of the specific mark comprises scroll displaying characters
configuring the specific mark one character by one character

during the communication test.
8. A computer readable medium having a computer pro-

gram that 1s executable by an information processing appa-
ratus having a self-diagnosis test function to control the infor-

mation processing apparatus to perform functions
comprising;

setting an operation mode to a test mode 1n response to any

first input key signal;

executing a seli-diagnosis test 1n the test mode;

displaying a result of the self-diagnosis test at a predeter-

mined position on a display screen; and

displaying a specific mark at a position and 1n a size which

corresponds to said any first input key signal.

9. An mformation processing apparatus having a self-di-
agnosis test function, the mformation processing apparatus
comprising:

test mode setting means for setting an operation mode to a

test mode 1n response to one of first input key signals;
test executing means for executing a self-diagnosis test 1n
the test mode set by the test mode setting means; and
result display means for displaying a result of the seli-
diagnosis test executed by the test executing means at a
predetermined position on a display screen, and for dis-
playing a specific mark at a position and 1n a size which
corresponds to said one of the first input key signals.

10. The apparatus according to claim 9, wherein

the test mode setting means comprises selection screen

display means for displaying a test selection screen on
the display screen when the test mode 1s set 1n response
to the one of the first key signals 1n a state 1n which a test
mode transition reporting screen 1s displayed on the
display screen in response to at least two mnput key
signals, and

the test executing means comprises test item executing

means for executing a seli-diagnosis test of an item
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corresponding to one of second 1input key signals which
1s 1nput during a display of the test selection screen by
the selection screen display means.
11. The apparatus according to claim 10, wherein the selec-
tion screen display means displays a message for urging a
user to mput a third key signal other than the first key signals,
and when the third key signal 1s input, a normal mode for
carrying out calculation functions 1s set.
12. The apparatus according to claim 10, wherein the result
display means includes an all-results display means for, when
executing all self-diagnosis tests by the test executing means,
displaying whether or not all results are normal at the prede-
termined position on the display screen, and displaying the
specific mark in a mode corresponding to said one of the first
input key signals.
13. The apparatus according to claim 9, further comprising
a memory which stores data denoting a size and a display
position which correspond to the one of the first key signals,
wherein the result display means displays a specific mark at a
position and 1n a size which correspond to the first key signal
with reference to the memory.
14. The apparatus according to claim 9, wherein the test
mode setting means further sets the operation mode to the test
mode 1n response to a fourth key signal for making the spe-
cific mark be not displayed.
15. The apparatus according to claim 9, wherein the test
execufing means comprises:
communication test executing means for carrying out a test
for a communication function; and

during-communication display means for displaying the
specific mark on the display screen during the commu-
nication test by the communication test executing
means.

16. The apparatus according to claim 15, wherein the dur-
ing-communication display means scroll-displays characters
configuring the specific mark one character by one character
during the communication test.
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